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INTRODUCTION
As a measure of people's quality of life, subjective well-being (SWB) has drawn considerable attention from various fields including psychology (Cummins & Nistico, 2002) , economics (Easterlin, 1995; Easterlin, 2005) , health and social indicators research (Cummins et al., 2003; Veenhoven, 2008) in both developed and developing countries alike. Despite its increasing popularity, the majority of Chinese research has targeted the relationship between SWB and income (Diener et al., 2010; Wong, Wong, & Mok, 2006; Xing, 2011; Easterlin et al., 2012) . The evidence indicates that income only partially explains Chinese people's SWB and that the other forces influencing SWB are not well understood. Among the other factors that may play significant roles, social networks and health are worthy of consideration.
Social networks reflect the collection of interpersonal contacts that people try to maintain as networks provide them with access to social, emotional, practical everyday support, and social resources that benefit their lives (Gray, 2009; Lin, 1999) Different facets of social networks may be differentially associated with SWB since social networks carry both benefits and costs (Huang and Western, 2013) .
Core aspects of social networks most frequently addressed in respect to SWB include features of network structure and measures of interaction within the network. These include relationships with family members such as spouse and children (Johnson & Troll, 1992) , ties with friends and relatives (Perry & Johnson, 1994) , types of social activities and time spent in them, and engagements with social organizations (Silverstein & Parker, 2002) . A frequent use of social networks tends to help create social capital, the set of social relationships accumulated 2 through relationships among people (Durlauf and Fafchamps, 2005, Wu, 2014) . Social capital is an important resource which people can then use in time of need.
Social networks may have positive effects on SWB if they provide ways for resolving stress, such as aiding necessary communication and support, loosening budget constraints, and helping share risk when facing difficulties in life (Udry, 1990; Yip et al., 2007) . Alternatively, social networks could decrease SWB as maintaining a network takes time and money, which could have been used to improve basic consumption of individuals and families. In a similar vein, Huang & Western (2013) point out that social attachments, non-redundant information, skill knowledge and social support are four positive mechanisms to improve subjective wellbeing, while relational constraints and costs of maintaining relationships are two negative network effects associated with subjective well-being. The correlation between social network and SWB has been found to be generally positive and significant in the Western and developed world, with magnitudes of association varying across populations (Cornwell & Waite, 2009; Ha, 2010) .
In spite of general similarities, notable cross-cultural variations in social networks exist.
For example, Litwin (2010) reports that even in Continental Europe social networks are very differentially configured in Mediterranean and Non-Mediterranean countries. Similarly, and in contrast to Western society, Chinese society is heavily imbedded within Confucian cultural traditions which place a special emphasis on family ties, paternalism, and filial piety (Kuan & Lau, 2002; Ng, Phillips, & Lee, 2002) . Although under-explored, it is unsurprising that there is increasing interest in this research topic in the Chinese context. To illustrate, Chan and Lee 3 (2006) explored effects of network size and find that older adults in Beijing and Hong Kong with larger network size are more satisfied with their life. Weng (1998) studied the relationship between SWB of Hong Kong older adults and social network types (family network, interdependent support, and friend network) and reports that the first two types contribute more to SWB. Similarly, Cheng et al. (2009) study the impact of social network types on older Chinese adults' subjective well-being in Hong Kong. They find that distant family relationships have a much larger effect on SWB than in other cultures. Wang's (2014) study of the Chinese city of Hefei showed that both size of social network and perceived social support has significant effects on subjective well-being, and that perceived social support acts as a mediator which could partially mediate size of social network to subjective well-being. Bian et al. (2015) have a multifaceted evaluation on SWB of Chinese people. Relevant to our study is their definition of socially-integrated personal space in which an individual's connection to society at large enhances his/her SWB. The underlying intuition is that socially integrated individuals feel fulfilled in their lives when they are recognized and valued by significant others surrounding them. China has a strong relational culture in which social connections are fundamental aspects of social life in traditional and contemporary eras. Bian et al. (2015) hypothesized that married persons, those actively participating in public activities, and those connected to wider social networks have higher level of SWB. With data from 12 provinces in the West of China, they found support for these hypotheses.
This paper is the first study that investigates the relationship between social networks and SWB in China using a nationally representative dataset of the full age distribution of the Chinese 4 population. Two of the most frequent measures of SWB are happiness and life satisfaction and they are the primary concepts used in this research. Happiness is widely viewed as a hedonic measure of well-being, emphasizing the emotional quality of everyday experience giving weight to things that make life pleasant or unpleasant at the moment. Life satisfaction is an evaluative measure tapping into people's thoughts and feelings about their life as a whole (Kahneman & Deaton, 2010) . While the concepts are related, the literature indicates that they often have different correlates, and whether this is true in China deserves investigation.
METHODS
Data
We use data from the 2010 national baseline of the Chinese Family Panel Studies (CFPS), a biennial survey collecting data on communities, households, and individuals across the full age distribution of the Chinese population. CFPS 2010 contains detailed demographic and socioeconomic information on families, including information on their social networks, social organizational relationships, and economic, educational, demographic, and health attributes on all individuals living in the households. This dataset also contains indicators of SWB in two widely used variants-happiness and life-satisfaction-facilitating our analysis of this outcome.
Since the questionnaire is designed following the Panel Study of Income Dynamics (PSID) in the US, CFPS is called the Chinese version of PSID.
The national baseline survey of CFPS was conducted in 25 provinces covering 95% of the Chinese population. The sampling strategy is a multi-stage stratification with probability 5 proportional to size. At the first stage, 144 county-level units were randomly selected; in the second and the third stages, 640 villages/communities/ and 16,000 households were randomly selected. 14,798 households were finally surveyed and the remaining 1,202 households were mainly ineligibles, no contacts or refusals. As these surveyed households include the oversampled five provinces, we use the nationally representative sample, which has 9,661 households and 21,812 adults (Xie, 2012) . CFPS contains information on all household members, defined as family members who live together and who are directly related due to genetics, marriage, adoption or fostering, or non-family members living together for more than three months who share economic resources.
We focus on a sample with non-missing happiness and life satisfaction observations. Within this sample, the number of missing values for independent variables is very few (as indicated by the summary statistics in Appendix Table A ). Dropping observations with missing explanatory variable gives 19,600 observations from 9,051 households for our regressions.
MEASURES
The CFPS household questionnaire collects demographic and socioeconomic information on households, including their social network. Adult questionnaires collect demographic, social relationships, economic, education and health information on individuals in the household. Most information about social networks is from the household survey, such as family size, genealogy, holiday visitation, value of gifts given/received, number of gifts given, and frequency of contact with neighbors/relatives. Some network measures come from the adult questionnaire such as 6 marital status and participation in organizations. Information on each individual's SWB is obtained from the adult survey.
Subjective Well-being
SWB is defined with two concepts-happiness and life-satisfaction. Happiness records the degree of happiness, where she/he is asked to choose using a five-point value going between 1 (very unhappy) and 5 (very happy) as an answer to the question ("How happy do you feel about yourself?"). The life-satisfaction variable records degree of life satisfaction, where she/he is asked to choose on a five-point scale where 1 is very unsatisfied and 5 is very satisfied for the question ("How satisfied are you with your life?").
Social Networks
Social network variables include three conceptual categories: kinship relationships, ties with friends/relatives/neighbors, and social engagement in organizations.
Kinship relationships
Marital status and family size measure availability and extent of spousal and familial support that may be helpful in life. The favorable SWB of married people is usually explained by the value of a partner for fulfillment of basic human needs and provision of economic resources (Chappell & Badger, 1989) . We include a dummy variable indicating whether the respondent is currently married or cohabitating and a variable for the current number of family members living in the home in our analysis. As many Chinese adults live in extended families and small children, adult children, and parents can play different roles in a person's well-being, we also measure the impact of kinship relationships on SWB by differentiating living arrangements. We include the 7 following dummies: whether the respondent is currently living with his/her spouse, with at least one parent, with adult children 16 and older, and with younger children. For younger children, we further consider three age groups: 0-3, 4-11, and 12-15.
"Genealogy book" is a biographic record of migration and development of the family history.
1 A genealogy book could serve as an important tool to record and maintain close relationships in a family which may benefit family members in various ways including labor market outcomes and SWB. For example, Guo and Yao (2013) find that rural Chinese residents with a genealogy book or an ancestor hall are more likely to exchange gifts with their relatives and more able to go out for work with larger social networks. The percent of individuals who have genealogy is 24% in CFPS 2010.
Ties with friends/relatives/neighbors
Chinese people treat relatives and friends as a main source of their social network. The number of friends and relatives visiting one's family during holidays, the frequency of contacts, and the value and number of gifts given or received may reflect the size of their network and the closeness or quality of their relationships.
Holiday visitation
It is customary to visit with friends and relatives during important festivals, with Spring
Festival the most important in China. Festival appears to be strongly associated with greater SWB, but such a relationship plateaus after the numbers exceed 20.
Frequency of contact with neighbors/relatives
Frequent contacts generally mean better relationship and a network with frequent contacts may be more effective in improving SWB. We have information on how frequently the respondent's family contacted their neighbors and separately their relatives in the last year. We incorporate both variables into our analysis. 
Gifts
Chinese people maintain social networks by giving and receiving in-kind gifts or cash gifts to each other during important festivals, wedding/funeral ceremony, and other occasions. In
Chinese ancient literature, it is written that "courtesy honors reciprocity" so that giving without receiving and receiving without giving are not characteristics of healthy relationships. According to a 2009 survey in Taiyuan city, gifts expenditure accounts for 11.4% of consumption, the third largest part of expenditure besides food and education expenditure.
We use gift giving and receiving to index ties with friends and relatives from three perspectives. The first is to divide individuals into four types by gift giving/receiving behaviors:
only giver, both giver and receiver, only receiver and neither giver nor receiver. Figure 2 compares happy/life satisfaction rates of these four gift giving/receiving types. The both giver and receiver group has the highest rates of happiness and life satisfaction, followed by only givers, only receivers and finally the neither group.
The second perspective considers the values of the gifts given and received last year. As the value of gifts may be more related to financial status of family, we control for the economic resources available to the family (with log Per Capita Consumption). Finally we include the number of gifts given out by the family last year as a third perspective to measures the extent of social connectedness.
Social activity participation and social organization engagement
Participation in social activities and social organizations may affect SWB, since it reflects how people are socially integrated with the society. In the CFPS time use module, the questionnaire records the types of social activities including reading, watching TV, internet usage, sports, recreational activities, socials, volunteering, and worshipping. It also asks how much time that the respondent spent in each activity. We construct two variables for total types of activities and total time spent in these activities.
In the adult questionnaire, we also know whether respondents take part in registered organizations, which include communist party, other political parties, a religious organization, Chinese People's Congress (CPC), or Chinese People's Political Consultative Conference (CPPCC), youth league, and others. In our data, 72% of organization members feel happy and 10 54% of them feel satisfied, compared to 61% and 47% respectively for the non-member group.
Statistical Methods
As happiness and life satisfaction are ordered categorical outcomes with higher values indicate higher SWB, we employ the Ordered Probit model as the basic empirical method. In the data, residents reporting 1 are few (for happiness, the percent reporting 1 is 2.8%; for life satisfaction, the percent reporting 1 is 4.7%), we therefore reorganize the SWB scale into three categories-0 as unhappy/unsatisfied (originally 1 and 2), 1 as happy/satisfied (originally 3), 2 as very happy/very satisfied (originally 4 and 5).
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We employ a short and a long set of the social network variables in two regressions. The short set includes: marital status, family size, genealogy, number of visits from friends and relatives during Spring Festival, gift giving/receiving types, natural log of net value of gifts given and received, number of gifts given, contact with neighbors, contact with relatives, total types of social activities and total time engaged in them, and whether the respondent is a member of any organization.
The short set of social network variables does not distinguish amongst several potentially relevant sub-components. Friends and relatives could affect one's social life differently, and alternative types of social organizations may play different roles in affecting SWB. To illustrate, being a communist party member may influence SWB mainly through expanded career path opportunities, while joining a religious group may affect SWB mainly through a shared spiritual experience when traditional religious beliefs are discouraged.
Similarly, family size may represent different living arrangements that can affect one's SWB. The long set of variables further explores variation within three central social network constructs: family size, number of friends and relatives, participation in social organizations.
More specifically, we separate number of friends and number of relatives; replace family size by dummies for living arrangement (whether the respondent is living with his/her spouse, with parents, with children aged 0-3, 4-11, 12-15, and 16+); and specify organization types (Communist Party member, religious group member, Youth League member, delegate of CPC or CPPCC). Finally, we allow in Table 2 the effects of living with a spouse and living with a parent to differ depending on whether the respondent was age 45 or more or not.
In both regressions, we include the same set of non-social network control variables: the natural log of per capita consumption expenditure, a dummy variable for whether employed and another dummy variable for whether in school, a quadratic in age (defined as age 20 to normalize the constant term in the model to represent the youngest age in the sample), male dummy, education dummy for junior high school and above, health status defined as good and above, urban residence dummy, and regional dummies for East and Middle regions with the least prosperous West region the reference group. Household expenditures (ln PCE) are controlled since the literature has shown that a comprehensive expenditure measure is the best measure of economic resources than income in developing countries (Strauss & Thomas, 1995) . The control of other demographic variables and regional dummies not only help prevent the model from suffering from omitted-variable bias, but allow us to evaluate the impacts of age and education 12 on the SWB of Chinese residents.
In our analysis, we cluster the standard error at the community level to allow for correlated error terms. We also clustered standard errors at the family level and our results are robust to that specification. Table 1 provides estimated regression coefficients and estimated average marginal impacts for happiness and life satisfaction from ordered probit models in which the three category variables for happiness and life satisfaction are dependent variables. Columns 1 and 3 report estimated coefficients and columns 2 and 4 average marginal impacts on the probability of being very happy/ very satisfied with the short set of variables.
RESULTS
With regard to kinship relationship, the probability of being very happy is 13.8 percentage points higher for married people, while the probability of being very satisfied with life is 10.3 percentage points higher. This result is consistent with the literature that records a large positive impact of marriage on happiness and life satisfaction (Acock & Hurlbert, 1990 With regard to gift giving/receiving behavior, Table 1 shows that one's life satisfaction will be greatly increased if one is both a giver and a receiver compared with the default group, neither giver nor receiver. Higher net values of gift giving and receiving are both positively contributed to happiness and life satisfaction, but number of gifts given does not have significant impacts on SWB. For given value of gifts, an increase in number of gifts given implies a smaller value per gift so the monetary size of the gift matters in Chinese culture.
As to the engagement in social activities and social organizations, Table 1 indicates that participating in more types of social activities associates with higher happiness and life satisfaction, and more time spent in these activities is linked with higher happiness. Also belonging to at least one social organization increases the probabilities of being very happy and being very satisfied. Table 2 reports estimation results for a probit model with the long set of social network variables. In Table 2 , we list the estimated marginal effects of variables but our conclusions would be the same with the estimated coefficients. When number of friends and number of relatives visiting during the Spring Festivals are separated, positive impacts on SWB are mainly from friends rather than from relatives.
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When living arrangements are further categorized, we find that living with spouse significantly increases one's SWB while living with parents decreases it. As living with spouse or parents may affect SWB differently for the young and the old, we add interactions of the age 5 As suggested by a referee, we have considered depression as a related measure to SWB and evaluated the impacts of SN on depression. We find that marriage, number of friends, and the net-received amount have positive impact on relieving depression symptom, no matter whether depression is measured by the total score of all answers to the 6 CESD depression questions, or is treated as a dummy variable indicating whether the total score is higher than the median or not. These findings are consistent with the role of SN on happiness and life satisfaction, but the magnitudes and significance of variables are somewhat weaker perhaps because depression is more related to the health domain. Similarly Cao et al. (2015) examined social capital's effect on depression of the older adults (aged over 60 years old) from urban China. They found that trust, reciprocity, and social network were significantly associated with depression, while social participation is not correlated with depression. The mediating effect of social support on the influence of social capital on depression is significant.
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dummy of 45 and older with these two living arrangement variables. We find that the positive effect of living with spouse is more on the young while the negative effect of living with parents is only on the old. In a similar vein, Litwin and Stoeckel (2012) also report for continental
Europeans that living with a spouse had a negative effect on subjective wellbeing for respondents who were at least eighty years old. Being married at very old age especially in China may bring with it significant responsibilities for caring for sick partners.
Similarly, the decrease in SWB for those who are 45 and older reflects living with their parents are more of an obligation to them as they need more time and economic resources to take care of their parents. For the living arrangements with children, as expected, we see significantly negative effects for the young children aged 0-3 and for the teenagers 12-15. There is no significant effect on SWB for having an adult child at home.
After subcategorizing the organization dummy variable, being a communist party member raises both happiness and life satisfaction significantly. Similarly, being a delegate in CPC or CPPCC is a strong signal of the elite status of the individual, and the models indicate that this status has a stronger impact on life satisfaction. While youth league membership is also a signal of privilege, the positive impact is smaller as this membership is only valid for the youth.
Members of religious groups are both happier and more satisfied with lives than those not belonging to any religious group.
DISCUSSION
In this paper, we use the 2010 wave of CFPS to explore the relationship between social networks 16 and SWB in the context of China. Our study contributes to the literature of social networks and SWB in China by providing richer measurements of kinship relationships, contacts with friends and relatives, as well as diversity and time spent in social activities for the full age span of the adult Chinese population. There are some limitations to our study to keep in mind.
One issue that limits this research, as it does for much of the social network literature, is that social networks themselves are choice variables and are therefore endogenous (Durlauf and Fafchamps, 2005) . People can choose which networks they associate with and which ones they avoid and presumably do so based in part on their effect on their SWB. However, our data are cross-sectional and the central issue of reverse causality whereby those with better SWB find it easier to establish networks cannot conclusively be addressed with our data. This caveat is high priority for future research.
Secondly, despite the richness of our Chinese data, there are several concepts related to SWB that it does not contain. For example, measures of quality of social networks like quality of marriage and personal attributes and positive and negative behaviors of those in the network.
Education and smoking behavior of relatives and friends are just two examples. Finally, measures of costs of forming and maintaining social networks such as distance would be quite valuable.
Overall, our analysis indicates that maintaining good social networks in China is associated with better SWB with the following main findings: First, people with larger social network measured by stronger kinship relationships, more friends, and more frequent contact with friends and relatives especially during special occasions in China such as the "Spring Festival" have 17 higher SWB. These enhancements in SWB are larger when friends visit compared to relatives.
As Spring Festival is the most important holiday in China, it is conventional for relatives to visit each other so that not visiting important relatives could be very inappropriate. Thus, visits of relatives may in part be motivated by obligation rather than from their own will. Since friends are established based on mutual respect, visits of friends tend to bring more happiness and life satisfaction.
Second, the type of family relationships when living together matters a great deal. Many
Chinese couples live separately due to working in different cities, or taking care of children/grandchildren. Being married is better compared with remaining single or widowhood at least when young, but living together with one's spouse is even more important to SWB especially for younger respondents than merely an identity of a husband/wife. Similarly, respondents older than age 45 who co-reside with a parent have lower levels of SWB most likely due to the financial and emotional stress of caring for a sick parent.
We also found different effects for living with children of different ages with the largest negative effects on SWB occurring for very young children (ages 0-3) and adolescents (ages 12-15). While welcoming a new baby is a joyful event, such enjoyment may be immediately taken over by the challenges in modern day China. Often a new child in China indicates necessary changes in living arrangements (may need a nanny, or the in-laws to live together) or in working status (the mother may have to stay at home), tighter relationships especially with in-laws, as well as bigger economic challenges (new baby creates more spending, mom at home decreasing income). All these changes can exert emotional pressure and decrease SWB. The age of 4-11 is 18 relatively peaceful to the Chinese couple, as the child goes to preschool and primary school. The age of 12-15, however, may involve more conflicts between parents and teenagers during the adolescent years.
Third, individuals that both give and receive gifts have higher SWB as they are more socially integrated. This finding provides empirical support for the Chinese belief that "courtesy honors reciprocity." If one is only a giver or receiver of gifts, it enhances SWB more if one is a giver reflecting the Chinese proverb that is better to give than receive.
Fourth, people who participate more actively in social activities tend to have higher SWB, and, at least in contemporary Chinese, culture diversity in the number of activities is more important than the total time spent in these activities. Engagements in social organizations also improve SWB, and in particular the role of Communist Party member and religious group improve both happiness and life satisfaction with similar magnitudes. Communist party membership in China is often a necessary condition to be a public servant or a key figure in state-owned enterprises and state-owned banks. Thus, communist party members often have more access to political and economic resources. Religious membership may assist individuals in dealing with the challenges of life especially in a rapidly developing and changing society such as China.
EXPLAINING THE AGE PROFILE IN SWB
In this section we focus on what factors contribute to the U shape age relation to SWB in China. We do so for both the happiness measure (Figure 3 .a) and the life satisfaction measure (Figure 3 .b). Figure 3 addresses the age shape of SWB by performing simulations from four 19 estimated models. Model 1 uses as explanatory variables only an age quadratic, gender, region and urbanism of residence so it essentially traces out the unadjusted age shape to SWB which as documented in Figure 3 .a and 3.b indicates declining SWB before middle age and an even sharper rise in SWB in older ages in China. The U shape is far more pronounced for the hedonic happiness measure than for life satisfaction measure.
Model 2 then traces out the implied age shape derived from a model that adds in our measure of health status. Since health status declines after middle age, removing this decline in health from the age shape results in an even sharper increase in SWB (and especially happiness) after middle age. The difference between the model 1 and model 2 graphs in Figure 3 is a useful visual measure of the contribution of good health status to SWB. The decline in health with age is one limiting factor limiting on what would have been an even sharper improvement in SWB in age especially for the health measure. To illustrate, compared to the early age forties, declining health reduces happiness by about 5 percentage points by age 65. Declining health produces a smaller reduction in the longer term life satisfaction measure by age 65.
In models 3 graphed in Figure 3 , we add our economic variables-ln PCE and educationas dependent variables to the SWB simulation models. In addition to normal life-cycle reasons, ln PCE, our preferred measure of economic resources, falls rapidly with age due to the rapid economic growth that has taken place in China. Similarly, the rapid expansion in education across birth cohorts also implies a strong negative correlation of education with age... Since both factors-economic resources, education-improve SWB and decline with age the model 3 adjusted age profile in Figure 3 shows an even sharper increase in SWB at older ages. Thus, the 20 positive cohort effects in terms of more education and economic resources have been operating to reduce the increase in SWB at older ages in China. Without those positive cohort effects, SWB would increase at an even more rapid rate at older ages in China. We find similar results when we add social network variables such as marriage to the model in Model 4. Since marriage rates are falling at older ages due to widowhood, holding constant marriage we would observe an even larger increase in SWB with age at older ages.
As explained here, most of the secular changes in recent decades in China improving health, education, and economic resources-actually served to diminish the sharp rise in SWB in China which would have been even steeper without those changes. Reasons for this are a worthy topic for future research but they are consistent with the view that older people have an increasing ability to self-regulate emotions, such as anger, and view their situations positively (Carstensen et al., 2003) .
CONCLUSIONS
In this paper, we estimate strong associations of SWB, both happiness and life satisfaction, with social networks and health. There are other topics besides social networks and health with SWB in China that merit attention from the research community. Even though there are significant improvements in material living standards accompanying over 30 years of fast economic growth in China, Chinese people may not necessarily feel happy or satisfied if the society is experiencing increasing inequality, worsening natural environment, and expanding corruption. These challenges not only have a direct effect, but can also indirectly affect one's 21 subjective wellbeing through narrowing his/her social networks. Our study has found a strong association between subjective wellbeing and various measures of social networks for Chinese adults. How their subjective wellbeing is affected by the interactions of social network with these changing social forces in China can be investigated in the future. In Figures 3.A and 3 .B, we show the U shape relationship between SWB and age. The vertical axis means the probability of feeling very happy/satisfied-the highest category in the 3-category measures of SWB, while the horizontal axis means the range of age while holding the other independent variables at the mean value.
From model 1 to model 4, the regression methods are all 3-category ordered probit models, but the independent variables are different. In all models, dummy variables for male, urban and East/Middle are controlled. In model 1, we only use age, age square and the constant term as independent variables. In model 2, we add healthstatus as additional independent variables based on model 1. In model 3, we add lnexp and highschool as additional independent variables based on model 2. In model 4, we add marriage and all the other social network variables as independent variables based on model 3. 
